We report on an extensive analysis of FCNC and CPV effects in SUSY theories. We present results for ∆F = 2 and ∆F = 1 processes governed by b → s transitions both in the low and high tan β regime, focussing in particular on S ψφ , the phase of B s mixing. We emphasize that while the MFV framework is not suited to explain potentially large effects in S ψφ as indicated by recent data from CDF and D0, models with large right-right mass insertions in the 32 sector provide natural frameworks to account for such effects. Exemplarily we consider two SUSY models based on an abelian and a non-abelian flavor symmetry that show representative flavor structures in the soft SUSY breaking terms and stress that the characteristic correlations among the considered observables allow to distinguish between the different models.
Introduction
The mixing induced CP asymmetry in B s → ψφ , S ψφ , is predicted to be tiny in the Standard Model (SM). Analyses of the data on the B s → ψφ decay taken by CDF and D0 instead find large values for S ψφ , indicating a tension with the SM number S SM ψφ = sin 2|β s | ≃ 0.036 at the level of (2 − 3)σ [1] S ψφ = sin (Arg (M 
Phenomenology of CP Violation in a Flavor Blind MSSM
A rather minimalistic supersymmetric (SUSY) framework is a flavor blind MSSM (FBMSSM), where the CKM matrix remains the only source of flavor violation but new CP violating phases are introduced in the soft SUSY breaking sector.
As shown in [3] , such a scenario can lead to sizeable and highly correlated NP effects in observables sensitive to CP violation in ∆F = 0 transitions, as the Electric Dipole Moments (EDMs) of the electron and neutron, and to CP violation in ∆F = 1 dipole transitions as the direct CP asymmetry in b → sγ or the mixing induced CP asymmetries in B → φ K S and B → η ′ K S . On the other hand it was found that the leading NP contributions to the ∆F = 2 mixing amplitudes are not sensitive to the new phases of the FBMSSM, resulting in a SM like S ψφ ≃ 0.03 − 0.05.
S ψφ in a General MSSM
In the general MSSM, complex flavor off-diagonal entries in the squark masses, conveniently parameterized in terms of mass insertions (MIs), lead to flavor and CP violating gluino-squark-quark interactions that in turn typically lead to the dominant NP contributions to FCNC processes.
In fig. 1 we show the possible values for S ψφ arising when i)
(right) are switched on at the low scale, assuming a MSUGRA spectrum with m 0 < 300 GeV, M 1/2 < 200 GeV, −3m 0 < A 0 < 3m 0 , 5 < tan β < 15, µ > 0 and imposing all relevant constraints, in particular from FCNC observables, like BR(b → sγ), MIs. There the constraint from BR(b → sγ) is so strong that effects in S ψφ are hardly possible. We observe that for the above choice of parameters especially in the case ii) huge values for the B s mixing phase in the whole range −1 < S ψφ < 1 are possible. Also in the case iii) one gets large effects in S ψφ even for small, CKM ∝ V * ts V tb is always induced radiatively in the running from the high (GUT) scale down to the electroweak scale. Thus in both cases ii) and iii) large contributions to the mixing amplitude come from left-right operators generated by gluino boxes, that are strongly enhanced through renormalization group effects [4] and through a large loop function [5] . In conclusion, scenarios with sizeable right-handed currents, induced by δ RR d 32
MIs, provide natural frameworks where large effects in the B s mixing amplitude can be generated and nonstandard values for S ψφ can be expected.
Predictions for S ψφ in SUSY Flavor Models
MIs can naturally arise e.g. in the context of SUSY GUTs [6] and within SUSY flavor models. In the following we concentrate on two examples: an abelian flavor model by Agashe, Carone (AC) [7] and a non-abelian SU (3) flavor model by Ross, Velasco-Sevilla, Vives (RVV2) [8] . The AC model is based on a U (1) flavor symmetry and a non-trivial higher-dimensional topography and suppresses FCNCs in the b → d and s → d sectors through the alignment mechanism [9] . As all models based on abelian flavor symmetries, it predicts δ LL fig. 2 we show the predictions of the two models for S ψφ and its correlations with the semileptonic asymmetry A s SL [10] and BR(B s → µ + µ − ), based on a MSUGRA spectrum with m 0 < 2 TeV, M 1/2 < 1 TeV, −3m 0 < A 0 < 3m 0 , 5 < tan β < 55 and µ > 0. In the AC (RVV2) model, values for S ψφ in the range −1 < S AC ψφ < 1 (−0. 
Conclusions and Outlook
The MSSM is a very well motivated extension of the SM able to address the recently reported non-standard effects in S ψφ . While S ψφ remains SM like in scenarios where the CKM matrix is the only source of flavor violation, large CP violation in B s mixing is naturally predicted in models with sizeable right-handed currents, induced by complex δ RR 
